Copy number increase of 1p36.33 and mitochondrial genome amplification in Epstein-Barr virus-transformed lymphoblastoid cell lines.
Array CGH has been applied to detect chromosomal aberrations in cancer and genetic diseases. Epstein-Barr virus (EBV)-infected B lymphocytes are transformed to continuously proliferating lymphoblastoid cell lines (LCLs), which are a very common genome resource for human genetic studies. We used bacterial artificial chromosome (BAC) array CGH to assess a chromosomal aberration of LCLs in EBV-induced B-cell transformation. At early passages, LCLs exhibited a greater copy number variation in 1p36.33 compared to primary B-cells. Quantitative polymerase chain reaction (PCR) confirmed the increase in the copy number in 1p36.33. Because a segment of 1p36.33 is nearly identical to a part of the mitochondrial DNA, this increase was attributed to an increase in the copy number of mitochondrial DNA. The expression levels of mitochondrial biogenesis-related genes were elevated in the LCLs, which is consistent with the increased copy numbers of mitochondrial DNA, suggesting that increased mitochondrial biogenesis is indicative of the progression of EBV-mediated B-cell transformation. In addition, our array CGH of LCLs revealed potential copy number polymorphisms of chromosomal segments among Korean populations. Taken together, these findings suggest that LCLs in the early passages preserve the chromosomal integrity of primary B-cells at the cytogenetic level during EBV-transformed B-cell immortalization, except for a copy number variation in 1p36.33 due to increased mitochondrial DNA copy numbers. Thus, analyses of array CGH profiles of diseases should take into account the potential for copy number variation of 1p36.33.